Award  Number:  W81XWH-05-1-0562 


AD 


TITLE:  Molecular  and  Clinical  Predictors  of  Aggressive  Prostate  Cancer 


PRINCIPAL  INVESTIGATOR:  Lorelei  A.  Mucci 


CONTRACTING  ORGANIZATION:  Brigham  and  Women’s  Hospital 

Boston  MA  02115 


REPORT  DATE:  September  2006 

TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  Public  Release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are  those  of  the 
author(s)  and  should  not  be  construed  as  an  official  Department  of  the  Army 
position,  policy  or  decision  unless  so  designated  by  other  documentation. 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining  the 
data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for  reducing 
this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202- 
4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently 
valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE  3.  DATES  COVERED  (From  -  To) 

01/09/06  Annual  1  Sep  2005  -  31  Auq  2006 


4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 


Molecular  and  Clinical  Predictors  of  Aggressive  Prostate  Cancer 


5b.  GRANT  NUMBER 

W81XWH-05- 1-0562 


5c.  PROGRAM  ELEMENT  NUMBER 


6.  AUTHOR(S) 

Lorelei  A.  Mucci 


5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


E-Mail:  lorelei.mucci@hsph.harvard.edu 


5f.  WORK  UNIT  NUMBER 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Brigham  and  Women’s  Hospital 
Boston  MA  02115 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 
U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  Public  Release;  Distribution  Unlimited 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


14.  ABSTRACT:  The  current  project  seeks  to  study  molecular  and  clinical  predictors  of  aggressive  prostate  cancer  in  two  large  US  cohorts  of  prostate  cancer 
cases  from  the  Physicians’  Health  Study  (PHS)  and  the  Health  Professionals’  Follow-up  Study  (HPFS).  We  have  almost  completed  review  of  medical  records 
for  the  more  than  6,000  prostate  cancer  cases  in  the  cohort,  to  abstract  clinical  data,  and  are  assembling  a  clinical  datafile.  Among  the  900  cases  on  whom 
tumor  tissue  are  contained  on  8  tissue  microarrays,  we  have  undertaken  immunohistochemistry  to  assess  protein  expression  for  five  genes  as  part  of  a 
recently  identified  molecular  signature  associated  with  lethal  prostate  cancer.  Intensity  and  percent  staining  for  these  five  markers  has  been  evaluated  by  the 
pathologist  for  the  PHS  cases,  and  statistical  analyses  are  underway  to  assess  the  association  of  the  molecular  signature  to  predict  poor  prostate  cancer 
survival.  The  statistical  team  has  discussed  model  building  strategies  for  both  sets  of  markers. 


15.  SUBJECT  TERMS 

No  subject  terms  provided 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION 

18.  NUMBER 

19a.  NAME  OF  RESPONSIBLE  PERSON 

OF  ABSTRACT 

OF  PAGES 

USAMRMC 

a.  REPORT 

b.  ABSTRACT 

c.  THIS  PAGE 

19b.  TELEPHONE  NUMBER  (include  area 

U 

U 

U 

uu 

9 

code) 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  Z39.18 


Table  of  Contents 


Introduction . 4 

Body . 5 

Key  Research  Accomplishments . 6 

Reportable  Outcomes . 7 

Conclusions . 8 

References . 9 


Appendices 


INTRODUCTION 


Upon  diagnosis  with  localized  prostate  cancer,  patients  and  clinicians  are  faced  with  the 
decision  of  whether  to  treat  or  defer  treatment.  On  one  hand,  prostate  cancer  is  the  second 
leading  cause  of  cancer  death  among  men  in  westernized  countries  (1 ),  and  deaths  occur  even 
20  years  after  diagnosis  (2).  On  the  other,  treatment  has  adverse  effects  (3)  and  is  often 
unneeded,  as  most  men  die  with  and  not  from  their  cancer,  and  many  harbor  tumors  that  remain 
indolent  even  in  the  absence  of  therapy  (2,  4) 

Treatment  of  localized  disease  can  reduce  cancer  mortality,  but  in  the  one  randomized  trial  of 
radical  prostatectomy  versus  watchful  waiting  (5,  6),  the  number  needed  to  treat  (NNT)  to 
prevent  one  cancer  death  was  19.  That  trial  predated  screening  by  prostate  specific  antigen 
(PSA),  where  30-60%  of  PSA-detected  cancers  may  be  characterized  as  overdiagnosed  (7,  8) 
and  the  NNT  may  be  greater. 

There  is  a  clear  need  for  tools  to  correctly  distinguish  potentially  lethal  from  indolent  disease  to 
guide  clinical  practice  and  treatment  decisions.  The  Kattan  nomogram  characterizes  risk  of 
progression  using  pretreatment  clinical  markers:  PSA  levels,  biopsy  Gleason  scores,  and 
clinical  stage  (9,  10).  This  and  other  scoring  systems  (11,  12)  have  significant  predictive  power, 
but  molecular  tumor  markers  hold  promise  to  improve  prediction  (13).  However,  few  biomarkers 
studies  have  assessed  their  signatures  to  predict  death  from  prostate  cancer. 

The  current  project  seeks  to  examine  molecular  and  clinical  predictors  of  lethal  prostate  cancer 
within  two  large  prostate  cancer  cohorts:  the  Physicians  Health  Study  (PHS)  and  the  Health 
Professionals  Follow-up  Study  (HPFS).  More  than  6,000  men  have  developed  incident  prostate 
cancer  in  the  cohorts,  and  these  men  have  been  followed  prospectively  for  the  development  of 
metastases,  cancer  death,  and  death  from  other  causes.  Archival  tumor  tissue  has  been 
collected  from  1,180  of  the  men,  and  is  currently  being  constructed  into  tumor  tissue 
microarrays  for  semi-quantitative  Immunohistochemistry.  Using  this  resource,  the  following  aims 
will  be  explored: 

1- )  To  test  clinical  nomograms  to  predict  development  of  lethal  prostate  cancer  in 

the  PHS  and  HPFS  cohorts. 

2- )  To  test  and  validate  molecular  signatures  in  tumors  to  predict  development  of 

lethal  disease,  alone  and  independent  of  clinical  markers. 
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BODY 


Clinical  record  review. 

We  have  completed  abstraction  of  clinical  parameters  from  medical  records  and  pathology 
reports  for  2,000  of  the  2,240  incident  PHS  prostate  cancers  and  3,200  of  the  3,800  incident 
HPFS  prostate  cancer  cases.  Data  for  these  records  have  been  scanned  and  undergone  a 
process  of  verification  to  assess  quality  control  of  the  data  entry.  Data  abstraction  should  be 
finalized  during  the  next  three  months.  We  have  thoroughly  reviewed  the  prostate  cancer 
literature  to  identify  the  clinical  nomograms  that  predict  PSA  relapse  after  prostatectomy.  Once 
the  clinical  dataset  is  finalized,  we  will  test  these  nomograms  to  predict  lethal  disease. 


Follow-up  data. 

We  have  updated  mortality  data,  including  dates  and  causes  of  death,  for  the  entire  PHS  and 
HPFS  prostate  cancer  cohorts  through  2006.  These  data  have  been  reviewed  by  an  Endpoints 
Committee  and  are  available  for  analyses.  Information  on  the  development  of  distant 
metastases  is  derived  from  annual  follow-up  questionnaires  on  the  cohorts.  Participants,  who 
are  physicians  and  health  professionals,  self-report  on  site  of  metastases  and  date  of  diagnosis. 
We  have  undertaken  a  small  validation  study  among  men  who  did  (N=65)  and  did  not  (N=35) 
report  metastases,  and  have  to  date  found  high  agreement  between  self-report  and  medical 
records.  The  follow-up  data  are  finalized  and  outputted  and  stored  on  our  UNIX  server  for 
analyses. 

Tumor  block  collection. 

We  have  now  collected  and  catalogued  archival  tumor  tissue  from  1,100  men  in  the  PHS 
(biopsy,  TURP,  prostatectomy  tissue)  and  780  men  in  the  HPFS  (prostatectomy  only)  prostate 
cancer  cohorts.  Our  pathologist  has  undertaken  centralized  histopathologic  review  of  all  cases 
to  confirm  cancer,  to  provide  standardized  Gleason  grading  review,  and  to  note  other  notable 
histologic  features.  We  have  now  constructed  high  density  tissue  microarrays  from  the  archival 
prostatectomy  TURP  and  prostatectomy  tissue  for  a  total  of  1 ,1 13  cases  in  the  two  cohorts. 
These  TMAs  will  be  used  to  increase  efficiency  of  immunohistochemical  evaluation. 

Immunohistochemical  evaluation  and  imaging. 

Our  group  recently  identified  a  five  gene  model  that  predicted  death  from  prostate  cancer  in  a 
Swedish  Watchful  Waiting  Cohort.  We  seek  to  validate  the  signature  in  the  HPFS  and  PHS 
prostate  cancer  cohorts.  We  have  undertaken  immunohistochemistry  using  antibodies  against 
the  five  genes  -  clAP,  p63,  MTA1,  Jaggedl,  ABP280 — on  the  PHS  and  HPFS  TMAs.  These 
images  have  been  digitally  scanned  for  imaging.  The  pathologist  has  reviewed  the  images  for 
the  first  three  PHS  cases,  digitally  circling  areas  of  tumor  tissue.  The  intensity  and  percent 
staining  for  these  three  TMAs  have  been  read  by  the  Chromavision  system,  and  we  are  about  to 
begin  preliminary  data  analysis  to  assess  the  predictive  value  of  the  molecular  signature  on 
development  of  lethal  prostate  cancer.  The  remaining  six  TMAs  are  now  scheduled  to  be 
digitally  reviewed  by  the  pathologist  in  order  for  imaging  to  take  place. 
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KEY  RESEARCH  ACCOMPLISHMENTS 


■  We  have  abstracted  clinical  data  for  5,200  men  with  incident  prostate  cancer  diagnosed 
in  the  PHS  and  HPFS  cohorts. 

■  We  have  achieve  long-term  and  complete  clinical  follow-up  of  the  cohort  with  respect  to 
development  of  metastases  and  cancer  death,  without  loss  to  follow-up. 

■  We  have  assembled  a  large,  population-based  biorepository  of  archival  tumor  tissue, 
which  has  been  catalogued  and  undergone  histopathologic  review. 

■  We  have  constructed  nine  high-density  tissue  microarrays  (TMAs)  from  the  tumor  tissue. 

■  We  have  identified  a  five  gene  signature  associated  with  lethal  prostate  cancer,  and 
which  we  will  validate  in  the  PHS  and  HPFS  cohorts.  We  have  undertaken 
Immunohistochemistry  to  assess  protein  expression  of  the  five  genes  across  the  nine 
TMAs. 

■  We  will  present  preliminary  data  on  the  five  gene  model  as  a  poster  presentation  at  the 
upcoming  Active  Surveillance  of  Early  Stage  Prostate  Cancer  Meeting  in  San  Francisco 
in  January  2007. 
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REPORTABLE  OUTCOMES 


■  Development  of  a  prostate  tumor  biorepository  for  1 ,800  men  with  incident  prostate 
cancer,  on  whom  there  is  long-term  and  complete  clinical  follow-up  for  development  of 
distant  metastases  and  cancer  death. 

■  Preliminary  results  from  the  molecular  signature  will  be  presented  as  a  poster 
presentation  at  a  prostate  cancer  meeting: 

o  Mucci  LA,  Stampfer  M,  Pawitan  P,  Demichelis  F,  Fall  K,  Adami  HO,  Andersson 
SO,  Kantoff  PW,  Stark  JR,  Johannson  JE,  Rubin  MA.  Molecular  signatures  to 
predict  lethal  prostate  cancer,  Active  Surveillance  of  Early  Stage  Prostate  Cancer 
Meeting  in  San  Francisco,  January  2007 

■  Funding  of  this  grant  was  instrumental  in  promoting  the  study  PI  to  Assistant  Professor 
in  Medicine. 
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CONCLUSIONS 

While  the  work  for  this  project  is  ongoing,  the  preliminary  data  demonstrate  our  ability  to 
undertake  a  large,  population-based  study  of  clinical  and  molecular  predictors  of  aggressive 
prostate  cancer.  We  have  made  significant  progress  on  the  data  collection  phase  of  the  project, 
and  have  already  successfully  immunostained  for  five  molecular  markers  of  significant  interest. 
This  preliminary  work  with  ensure  that  the  project  achieves  the  study  aims  by  the  end  of  the 
project  period. 
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